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MICROWAVE  m ANTENNA  ENABLING  WORK  IN  THREE  FREQUENCY  BAND6  by  Jerzy  Dobosz, 
Edward  Pietraszewski  and  Wadim  Slowiecki 


1.  Introduction 

Wide-band  antennae  are  currently  known  from  the  technological  literature .jig 

In  practice  assurance  of  parameter*  constant^  in  a wide  band  of  frequency 

<5 

is  not  always  necessary  and  an  antenna  with  sufficiently  good  parameters  in 
only  certain  bands  of  work  of  microwave  apparatus  is  sufficient. 

2.  Antenna  construction  J l/ 

A tube  antenna,  designed  for  one  band  of  basic  frequency,  can  be  used 

to  work  in  two  other  bands,  comprising  the  second  and  third  harmonic  of 

basic  frequency  after  some  structural  changes. 

In  connection  with  the  above  we  have  limited  ourselves  to  investigating 

three  electrical  waves  in  a wave-guide  with  the  break-down  presented  in  fig.l.b. 

<ipert  * 

For  the  purpose  of  approximate  assurance  of  a steady  phase  at  the  a ftpn nature 
for  the  third  harmonic,  which  corresponds  to  the  break-down  of  a wave  of  type 
TE  , it  is  sufficient  to  extend  the  tube  so  that  the  differences  in  the 

30  o _ 

electric  routes  ee'-cc'and  ff'-cc'  for  the  harmonic  amount  to  180  (rig.  la). 

A similiar  method  can  guarantee  phase  stability  for  the  second  harmonic  J2  J , 

b 

But  in  the  antenna  under  discussion  we  used  a dielectric  for  this  purpose 

acting  partially  as  a wave-guide,  which  causes  distortion  of  the  wave  front 

- - 111 
/ 5J  • In  order  for  the  dielectric 
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to  have  an  effect,  it  is  primarily  directed  at  the  wave  of  field  break-down 


TE  , and  must  determine  a thin  plate  placed  at  the  spot  where  the  magnitude 
20 


of  the  electrical  field  of  the  third  harmonic  of  break-down  TE  , amounts 

30’ 

to  zero,  fsS:,  at  a distance  one-third  away  from  the  wezsca  wall  of  the 


wave-guide  (Fig.  la).  Obtaining  the  required  distortion  of  the  wave  head 
of  the  second  harmonic,  which  in  effect  allows  the  required  phase  stability 
to  be  obtained,  imposes  conditions  for  the  magnitude  of  shift  of  the  phase 
introduced  by  the  dielectric  plate  and  on  its  distance  from  the  base  of  the 


tubes.  Thorough  consideration  has  shown  that  the  phase  shift  should  be  about 


190  , and  the  dielectric  plate  placed  at  the  base  of  the  tube. 


3.  Results  of  measurements 


IXJg  ^ 

designed  and  produced  ^tube  antenna,  working  in  the  bands  10cm, 


4.5cm  and  3cm.  The  transverse  dimensions  of  the  wave-guide  were  taken  as 


a** 


a=72mm,  b=10mm,  tube  length  L=90ram,  tube  width  D=130mm.  The  radiation 

' The  s» ■, v»yih'vy  of  cAe  Trb<’ 

characteristics  are  presented  in  fig.  2.  The  results  obtained  show^ described 


for  multiband  use,  particularly  as  an  element  illuminating  a parabolic  antenna. 
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Fig.  la.  Construction  of  a three-band  tube  antenna:  1-tube,  2-wave-guide 
3-phase  shifter; ib(break-down  of  the  tension  of  the  electrical  field  at 
level  AA' 
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